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[57] ABSTRACT 

To eliminate the use of a bellows for sealing a slit of a 
carrying apparatus. Atoothed belt 8 for elevating an elevator 
6 is used as a seal of a slit 7, and a total of four idle pulleys 
(2 each) are provided at the upper and loWer parts of a 
driving pulley, so that a ?at face of a toothed belt 8 appears 
on the slit 7. 

3 Claims, 6 Drawing Sheets 
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FIG. 5 
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CARRYING APPARATUS 

FIELD OF THE INVENTION 

The present invention relates to a carrying apparatus that 
can be used in a clean room or the like, and more particularly 
to prevention of dust leakage from a slit of the carrying 
apparatus. 

BACKGROUND OF THE INVENTION 

A carrying apparatus used in a clean room or the like 
moves a moving unit such as an elevator in a state in Which 
said moving unit is extruded from a slit. Of course, in such 
a clean room, it is important to prevent dust from being 
generated, and it is necessary to seal the slit to prevent the 
dust generated inside the carrying apparatus from leaking 
from the slit. With respect to this point, it is knoWn that a pair 
of belloWs can be provided on both sides of the moving unit, 
and said belloWs can be expanded and contracted by move 
ment of the moving unit so as to seal the slit. HoWever, there 
is a problem in that the siZe of the carrying apparatus is 
increased to provide a storage space for the belloWs, and 
dust is generated due to abrasion of the belloWs. 
Furthermore, there is another problem in that the durability 
of the belloWs is reduced by repeated expansion and 
contraction, resulting in an increased maintenance frequency 
of the carrying apparatus. 

It is an object of the present invention to use a driving belt 
of a moving unit for a sealing member of a slit, thereby 
eliminating the need for an exclusive sealing member and 
miniaturiZing the carrying apparatus. 

It is another object of the present invention to provide a 
speci?c mechanism When the moving unit is employed as an 
elevator. 

It is yet another object of the present invention to make 
use of a position detecting belt of the moving unit as the 
sealing member of the slit, thereby eliminating the need for 
an exclusive sealing member and miniaturiZing the carrying 
apparatus. 

SUMMARY OF THE INVENTION 

The present invention is characteriZed in that a belt is used 
as a sealing member of a slit for a carrying apparatus 
adopted to move a moving unit extruded from a slit by belt 
driving. 

Preferably, the moving unit is an elevator provided With 
a driving pulley, said belt is a vertically arranged toothed 
belt, and the driving pulley is geared With the belt so as to 
elevate the elevator. Also, preferably, a total of four idle 
pulleys are provided, tWo each at the upper and loWer parts 
of the driving pulley, so that a ?at face of a toothed belt 
appears on the slit side. 

The present invention is characteriZed in that the belt is 
used as the sealing member of the slit for a carrying 
apparatus provided With a belt for detecting the position of 
a moving unit extruded from a slit. A rotary encoder or the 
like may be employed for position detection using the belt. 

In the present invention, the moving unit is an elevator or 
a horiZontal movement base or the like of the carrying 
apparatus. Since sealing the slit is particularly problematic, 
a case in Which the elevator is employed as a moving unit is 
particularly important. In addition, it is particularly impor 
tant that a carrying apparatus for a clean room be designed 
from the vieWpoint of prevention of dust being generated 
from the slit. HoWever, the apparatus described is not limited 
to an apparatus for a clean room. 
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2 
In the present invention, a belt for driving a moving unit 

is used as a sealing member of a slit. This makes it possible 
to eliminate the exclusive sealing member and miniaturiZe 
the carrying apparatus, and prevents problems such as dust 
generation from belloWs or fatigue of the belloWs. 

Preferably, the moving unit is an elevator provided With 
a driving pulley, the belt is a vertically arranged toothed belt, 
and the driving pulley is geared With the belt so as to elevate 
the elevator. Such a toothed belt is capable of precisely 
controlling the position of the elevator. Also, preferably, in 
addition to the driving pulley, four idle pulleys are disposed 
around the driving pulley, so that a ?at face opposite to the 
toothed face appears on a slit side When the driving pulley 
is geared With a toothed face of the toothed belt. The toothed 
belt may be an endless belt or a ?xed belt With both ends 
?xed at the upper and loWer parts of the carrying apparatus. 

In the present invention, a belt for detecting the position 
of a moving unit extruded from a slit of a carrying apparatus 
is used as a sealing member of the slit. To detect the position 
of the carrying apparatus, in the case Where the moving unit 
is ?xed to the belt, a rotary encoder or the like may be 
provided, thereby detecting feeding of the belt or the like. In 
addition, in the case Where the moving unit is not ?xed to the 
belt, the moving unit may be provided With a rotary encoder 
or the like, thereby detecting rotation relative to the belt. 

In the present invention, a belt for detecting the position 
of the moving unit can be used as the sealing member of the 
slit, thereby making it possible to miniaturiZe the carrying 
apparatus and preventing problems such as dust being 
generated from the belloWs or the like or fatigue of the 
belloWs. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a horiZontal sectional vieW of a carrying 
apparatus according to an embodiment. 

FIG. 2 is a sectional vieW of essential portions of a 
carrying apparatus according to an embodiment. 

FIG. 3 is a sectional vieW schematically shoWing the 
entire structure of a carrying apparatus according to an 
embodiment. 

FIG. 4 is a sectional vieW schematically shoWing the 
entire structure of a carrying apparatus according to a ?rst 
modi?ed example. 

FIG. 5 is a sectional vieW schematically shoWing the 
entire structure of another carrying apparatus according to a 
second modi?ed example. 

FIG. 6 is a sectional vieW schematically shoWing the 
entire structure of yet another carrying apparatus according 
to a third modi?ed example. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

In FIGS. 1 to 3, 2 is a rail, for example, installed on a ?oor 
surface of a clean room, and 4 is a horiZontal traveling 
portion of the carrying apparatus that horiZontally travels on 
the rails 2. 5 is a turntable, 6 is an elevator, 7 is a slit for 
extending a protruding part of the elevator 6, 8 is a toothed 
belt for elevating the elevator 6, 9 is a toothed face of the 
belt, and 10 is a ?at face of the belt. As shoWn in FIG. 2, the 
?at face 10 appears on the side of the slit 7. 11 is a mast on 
the turntable 5 that houses the elevator 6 or the like. 
The elevator 6 is provided With four idle pulleys 13 to 16 

in addition to a driving pulley 12, the driving pulley 12 and 
the idle pulleys 15 and 16 are geared With the toothed face 
of the toothed belt 8, and the idle pulleys 13 and 14 come 
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into contact With the ?at face 10 of the toothed belt 8. 
Therefore, the ?at face 10 of the toothed belt 8 can be seen 
from the slit 7, improving the appearance and preventing the 
toothed face 9, Which is likely to generate dust, from being 
exposed to the outside. 18 is an elevation motor provided on 
the elevator 6, and 20 and 22 in FIG. 1 are bearings of the 
pulleys 12 to 16. Abevel gear 24 is connected to a shaft of 
the driving pulley 12, and is geared With a bevel gear of a 
shaft protruding from the elevation motor 18 in FIG. 2, 
thereby rotating the driving pulley 12. 

The elevator 6 is elevated by using the toothed belt 8. In 
FIG. 1, traverse positioning is performed by means of rollers 
26a and 26b, and longitudinal positioning is performed by 
means of rollers 28a and 28b. Guide members 30a and 30b 
are provided corresponding to the positioning, and the 
rollers 26a, 26b, 28a, 28b are guided by means of guide rails 
32a, 32b, 34a, 34b provided therefor. 36 is a rear cover, 37a 
and 37b are side covers, and 38a and 38b are cavity portions 
used to draW in air contaminated through elevation or the 
like of the elevator 6 and conduct the air to a clean fan unit 
or the like (not shoWn in the draWings). 

The elevator 6 is provided With a transfer base 40 to move 
a hand 46 forWard and backWard via a pair of arms 42 and 
44. 48, 50, and 52 are turning shafts for the arms 42, 44 and 
the hand 46. The arms 42 and 44 turn in opposite directions. 
If the turning angle of the arm 42 is assumed 1, that of the 
arm 44 is —2, and that of the hand 46 is 1. Therefore, the 
hand 46 moves forWard and backWard from the transfer base 
40 in the same direction, making it possible to transfer an 
article loaded on a rack or the like (not shoWn in the 
draWings) With minimum interference. 

According to effects of the embodiments, as shoWn in 
FIG. 2, the driving pulley 12 rotates While it is geared With 
the toothed face 9 of the toothed belt 8, thereby elevating the 
elevator 6 vertically along the slit 7. At this time, due to the 
presence of the idle pulleys 13 to 16, the ?at face 10 of the 
toothed belt 8 appears on the side of the slit 7, improving the 
appearance and preventing dust generated by abrasion of the 
toothed face 9 from being discharged. The longitudinal and 
traverse positions of the elevator 6 are restrained by means 
of guide rollers 26a, 26b, 28a, 28b, and the contaminated air 
in the cover 36 is conducted to a clean fan unit via cavities 
38a and 38b or the like and treated. 

Here, the toothed belt 8 can be used as a seal of the slit 
7, making it possible to eliminate the need for an exclusive 
sealing member such as belloWs and to miniaturiZe the 
carrying apparatus by eliminating the storage space for the 
belloWs or the like. In addition, this makes the apparatus free 
from dust generated due to abrasion of the belloWs and free 
from fatigue due to repeated expansion and contraction of 
the belloWs. 

In the present invention, it is important that a belt for 
elevating or detecting the position of an elevator is used as 
a seal of the slit 7. The belt may be a ?xed belt With the top 
and bottom ?xed or an endless belt. 

FIG. 4 shoWs a modi?ed example With a toothed endless 
belt 108. 110 is a counterWeight, and 112a to 112d are 
pulleys, one of Which is a driving pulley adopted to ?x the 
elevator 106 to the toothed endless belt 108 and elevate the 
elevator 106. In this modi?ed example, the counterWeight 
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110 may be employed, thus making it easy to elevate the 
elevator 106. In both of the embodiments and modi?ed 
examples, the toothed belt 8 and the toothed endless belt 108 
are employed, making it possible to ignore slippage betWeen 
the belt and the pulley and detect the positions of the 
elevators 6 and 106 from the rotation speed, etc. of the 
pulleys 12 and 112d. 

FIG. 5 shoWs a modi?ed example in Which a belt 214 for 
detecting the position of an elevator is provided. An elevator 
206 is ?xed to the belt 214, the belt 214 is fed by employing 
three pulleys 112a to 112C and a rotary encoder 216, and the 
position of the elevator 206 is detected by means of the 
rotary encoder 216. 208 is a toothed belt similar to the 
toothed belt 8. Adriving pulley 212 and tWo idle pulleys 213 
and 214 are employed to rotate the driving pulley 212 in a 
mechanism similar to the embodiments shoWn in FIGS. 1 to 
3 and elevate the elevator 206. The belt 214 appears at the 
slit 7, thus eliminating the idle pulleys 15 and 16. In 
addition, the counterWeight 110 is employed, making it easy 
to elevate the elevator 206. 

FIG. 6 shoWs a modi?ed example in Which a ball screW 
320 and an elevation motor 318 are employed. In this 
modi?ed example, the ball screW 320 is rotated by means of 
the elevation motor 318, and a female screW portion 322 is 
employed to elevate an elevator 324. On the elevator 324, a 
rotary encoder 312 and tWo idle pulleys 313 and 314 are 
disposed, and a belt 326 is employed to detect the height of 
the elevator 324 by means of the rotary encoder 312. Points 
other than the above are similar to the embodiments shoWn 
in FIGS. 1 to 3. 
What is claimed is: 
1. A carrying apparatus, comprising: 
an elongate casing having a slit extending in a longitu 

dinal direction of said elongate casing; 
a moving unit provided in said elongate casing so as to be 

reciprocally moved along said longitudinal direction, 
said moving unit having an arm portion outWardly 
extended through said slit; 

a toothed belt for driving said moving unit, said toothed 
belt having a ?at face and a toothed face; and 

a plurality of pulleys for arranging said toothed belt in 
said elongate casing, at least one of said plurality of 
pulleys being a driving pulley driven by a motor and 
engaged With said toothed face of said toothed belt, 

Wherein said toothed belt is disposed so as to cover said 
slit from an inside of said slit With said toothed face 
facing inWardly, and 

Wherein said moving unit is an elevator provided With 
said driving pulley engaged With said toothed face of 
said toothed belt vertically arranged so as to elevate 
said elevator. 

2. The carrying apparatus as recited in claim 1, Wherein 
said plurality of pulleys include said driving pulley and tWo 
idler pulleys provided above and beloW said driving pulley. 

3. The carrying apparatus as recited in claim 1, further 
comprising a position sensor Which acts in combination With 
said toothed belt for detecting a position of said moving unit. 

* * * * * 


